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The aim of the task is to study the stress-strain state cylinders coated bulky devices subjected to the
joint action of pressure and temperature changes during operation.
The published papers in this problem the combined effect of the external pressure and temperature
differential cylinder coated bulky devices are not considered. In this task, the system consists of a
cylinder main relatively thick cylinder and a thin inner coating of another material such as a cylinder
is subjected to external pressure and asymmetrical temperature field.
* Assume that the material of the base layer, the cylinder cover and elastic-plastic, obeys the
yield condition, ie, Mises condition.
* Also, the temperature is uniformly distributed over the coating thickness, and equal to the
temperature inside the main cylinder surface layer.
Since the problem relates to the definition of thermal stress field of elastic stresses and displacements
of the cylinder defined by the equation of thermoelasticity theory. These equations are written
separately to the cylinder and the coating is then co-solution of the equations are carried out in two
conditions:
- The continuity of the radial displacement of the contact surface;
- The balance of power in the main voltage.
In conclusion, it can be shown that the effect of the coating is reduced to a certain increase in the area
of adaptability. In quantitative terms, this increase depends on the physico-mechanical properties of
the material and the nature of the temperature.
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INTRODUCTION

The pressure of layer on the cylinder is denoted by P*. It is
assumed that the materials of base layer and coating perfectly

The article considers research of stress-strain condition of the
coated cylinders, subjected to pressure and temperature
changes. For this purpose used equation of thermo elasticity for
elastic-plastic condition. Thermal stress and temperature
distribution in the hydraulic cylinder system is defined: the
basic cylinder coating (cylindrical ring) The coated hydraulic
cylinder of the volumetric apparatus during the operation
subjected to external pressure and temperature drop. Therefore,
on the surface of the dual layer cylinder arises difficult stress-
strain state. Joint action of pressure and temperature in the
hydraulic cylinder system is not examined to this day. We
consider the two-layer cylindrical surface of the hydraulic
cylinder consisting of a relatively thick base layer and a thin
inner coating of a different material (Fig. 1). The cylinder is
under pressure PO and asymmetric temperature of the field TO.
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elastic-plastic, obey yield condition. The minimum yield point
Gyie and the coefficients of temperature expansion of acylinder
and coating we consider heterogeneous. We will assume that
the temperature is uniformly distributed throughout the coating
thickness and is equal to the temperature of the inner surface
of base layer. Let Ri,,R.y; andRuar- internal and external
(outer) radii of the base layer; 6 - coating thickness. The
parameters of the base layer are indicated by an index - d, and
coating characteristics — with c. We assume that ac>ad.. As is
known that the field of stresses and displacements in an elastic
body (cylinder) are determined by formulas.
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Ed-modulus of material elasticity, respectively, of the cylinder

and coating;

T (r)- the temperature changes;

Ts - temperature during plastic region;
Ud—-the movement of the cylinder;

vd - Poisson's ratio of the material, respectively, of the

cylinder and coating.

Let us write the 6 corresponding formulas for coating. For thin-
walled cylinder (coating) with the thickness &, with an outer
radius R,,;, exposed action of external pressure P * and the

uniform temperature To we have
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=E.a
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When r-R;,,, and when (R—) « 1 solution (3) simplifies and

BH

takes the form:
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In formulas (1) and (5) contains two unknowns: P* and
These can be determined from conditions:

)

E€Z.

1) Continuity of radial displacement on the contact surface r

:Rinn
2) The equilibrium of forces in the axial direction.

From the first condition we will get:
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For thin coatings when Ri « 11 formula can be simplified:
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From the second condition we have
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Substituting the values czof (1) and (5) we will get
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Figure 1. Calculated scheme of the coated cylinder

1-0CHOBHOMIMIIUHIP; 2-HOKPBITHS
1, the basic cylinder; 2-coating
.. . . 3
Determining from (9) and (7) and considering thatR— K 1,we

have
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Substituting the expressions €z and P*(10) and (12) in (1), for

the voltage component in mainly layer we will get
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According to the yield condition of plastic flow begins when RE, r RE,

K = max(|oy — o,|, |0, — 0,|, |09 —0,|) = oF
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Conclusion mathematical theory of elasticity and thermoelasticity.

Classical and micropolar theory. Statics harmonics,

In the first plastic flow can arise in an either the base layer or dynamics basics and methods of solution. The second,

the coating depending on the nature of the temperature revised and supplemented. published. By editing. Kupradze
distribution and material properties. V.D.M.,, Science, published 663 p
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